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1. INTRODUCTION  
The Dirac field theory in real domain,analogously to the Maxwell-Lorentz 
electromagnetic field theory,has been developed [1,2]. Reduction of the self-
interaction in linear approximation of interaction with the electromagnetic field has 
been analysed in the article [3].There has been shown that the self-interaction can be 
reduced analogously to the classical field theory [4-7].Application to the hydrogen 
atom yields energies of stationary states exactly equal to those of the conventional 
relativistic theory.By this internal and observable consistence of the real Dirac field 
theory has been established on the linear level.The question arises what is situation on 
higher levels.We investigate this question with respect to the quadratic term in this 
article. 
 
2. LAGRANGIAN WITH QUADRATIC INTERACTION TERM  
 The Lagrangian density of the real Dirac field interacting with the 
electromagnetic field [1] in approximation up to the quadratic interaction term with 
respect to αA  is given by 
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It is necessary to reduce the self-interaction now in this Lagrangian.The 
corresponding situation doesn't exist in the classical field theory.Consequently,there is 
not prescription for such a reduction.There is only requirement that in absence of 
external field there exist solutions which correspond to a free particle motion. 
 It is reasonable to make comparison of the equation of the real Dirac field with 
full self-interaction 
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which in the quadratic approximation becomes 
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Relying on this comparison we define  
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The new Lagrangian is then given by 
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 In the introduction we have mentioned that we are going to perform 
calculation up to the terms of the order 4α . 
 
3. EQUATIONS OF MOTION  
 Starting with the variational principle  
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one obtains the Lagrange's equations for αA  and Φ : 
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A particular solution of the equation (11) is given by 
                                                          αα = Dretp AA                                                        (13) 
After substitution of (13) into (12) one gets 
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where baarad −= . 
 Therefore,the reduction of the self-interaction by (7) leads to radiation effects 
in agreement with expressed criteria. 
 
4. HYDROGEN ATOM 
 We apply the procedure from Section 3 to the hydrogen atom.Let the proton 
be at rest 
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The Lagrangian density (9) gets the additional term 
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This term changes the equation (11) into 
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The new particular solution is given by 
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Substitution of (18) into (12) yields 
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(keeping the terms up to 4α  order). 
 The terms besides )o(exta  are generally small.The perturbation method may be 
applied 
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In accordance to [1-3] we investigate the family of solutions 
                                              ( ) )o()o(ext)o( Na1 Φ+κ=Ψ                                           (24) 
                                            ( )[ ] 0Na11D )o()o(ext =Φ+κ−                                              (25) 
 S-transformation of (25) yields 
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 The equation (27) is standard Dirac equation.A stationary state solution is 
given by 
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Substitution of (28) into (23) yields  
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and 0)1( =Φ .From here we conclude that stationary solutions of the real Dirac field 
equation up to the first order of the perturbation method are consistent with the theory 
of Dirac equation,but the corresponding real Dirac field function is given by Φ .For 
example 
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 This result we find as further support of the real Dirac field theory,that means 
of the Dirac field as a classical field analogous to the electromagnetic field.Transition 
processes we consider elsewhere. 
 
4. CONCLUSION 
 The presented results show that real Dirac field theory is internally and 
observably consistent also on the quadratic interaction level. 
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